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MATTHEW B. DONATUCCI, LUPING WANG and JAMES J. MAYER hereby declare: 

1. THAT we are co-inventors of the subject matter disclosed and claimed in United States 
Patent Application No. 10/022^98 filed December 18, 2001 in the United States Patent and 
Trademark Office in die names of Matthew B. Donatucci, Luping Wang, James J. Mayer 
and entitled, "DECABORANE DELIVERY SYSTEM," hereafter referred to as the 
"Application." 

2. THAT the Application discloses and claims a system fox a vaporizer and delivery system 
having multiple elongated wells to provide increased surface area for vaporization of hotnds 
and solid materials used in ion implantation and chemical vapor deposition processes, and 
thai the Application broadly claims such a system in the following claim 1: 



1. 



A vaporizer comprising: 



a thermally conductive block comprising a top surface and bottom 
surface and a multiplicity of non-moving elongated wells formed 
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therein for placement of a vapor source material, the multiplicity of 
elongated wells communicatively connected to an interior space 
within the thermally conductive block for accumulation of vapor, 
wherein each elongated well consists of a closed end and single 
opening that is in fluid communication with the interior space, and 
wherein each elongated well is vertically positioned relative to the 
top and bottom surface of the conductive block; 

a heating device for applying heat to the multiplicity of the 
elongated wells within the thermally conductive block; 

a removable sealing lid positioned on the top of the thermally 
conductive block for sealing the thermally conductive block to form 
a closed vessel and removable for ease of filling the elongated 
wells; and 

an openable and closable outlet for discharge of vapor formed in the 
vaporizer cornrnunicatively connected to the removable sealing lid 
and the interior space. 

3. THAT we are aware that the Application has been examined by the United States Patent and 
Trademark Office and the claims of the Application have been rejected on various grounds 
including me disclosure of Spahn, VS. Patent No. 6231 £29 which has an effective filing 
date of March 3, 2000. 

4. THAT Exhibit 1 attached herewith is a Hue and exact copy of pages 1-5 of an Invention 
Disclosure wherein page 2 has been included twice, once signed and once unsigned so mat 
the Examiner has a clear picture of the apparatus discussed therein, that the unsigned page 2 
is not part of the original Invention Disclosure but included in the Exhibit to provide a clear 
picture of the apparatus and is part of mis Declaration, and that all experiments and acts 
discussed in the Invention Disclosure were conducted in the United States before the 
Effective Date of March 3, 2000, which is me filing date of Spahn (U.S. 6,237,529). 

5. That all the all dates have been blacked out in me attached Invention Disclosure, but all 
dates are prior to the Effective Date of March 3, 2000, which is the filing date of Spahn (US. 
6,237,529); mat the tide of the document is "Decaborane Delivery System;" that page 1, first 
paragraph, fourth sentence discusses the "[t]he internal reservoir is made up of many deep, 
cylindrical wells. The small cylindrical wells dramatically increase the surface area to 
contact the solid, therefore more decaborane is vaporized.;" that page 1, middle paragraph 
discusses "[t]he system also has to be heated evenly over its geometry in order to prevent 
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decaborane from condensing in a 'cold 1 spot;" that page 2, top paragraph discusses "[tjbe lid 
and valve, which is one piece, is sealed to the block with a viton o-ring and machine 
screws;*' and that on page % top paragraph discusses "[aftop the aluminum block is a shut off 
valve. . .which provides good conductance for decaborane flow." 

6. THAT we offer Exhibit 1 with this Declaration as evidence of the completion and 
possession of the integrated treatment system disclosed and claimed in the Application prior 
to the Effective Date of March 3, 2000, which is the riling dale of Spahn (U.S. 6,237,529);. 

As a below-named declarant, I hereby declare that all statements made herein of my own 
knowledge are true and that all statements made on information and belief are believed to be true; 
and further that these statements axe made with the knowledge that willful false statements, and the 
like, so made are punishable by fine or imprisonment, or both, under Section 1001 or Title 18 of the 
United States Code and that such willful false statements may jeopardize the validity of the 
application or any patent issued thereon. 
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LUPING WANG 
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JAMES J. MAYER 
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decaborane from condensing in a 'cold* spot;'* chat page X top paragraph discusses "[t]he lid 
and valve, which is one piece, is sealed to the block with a vhon o-ring and machine 
screws;" and that on page X top paragraph discusses <l (a]top the aluminum block is a shut off 
valve. . , which provides good conductance for decaborane flow." 

6. THAT we offer Exhibit 1 with this Declaration as evidence of the completion and 
possession of the integrated treatment system disclosed and claimed in the Application prior 
to the Effective Date of March 3, 2000, which is the fifing date of Spahn (ITS- 6,237,529);. 

As a below-named declarant, I hereby declare that all statements made herein of my own 
knowledge are true and that all statements made on information and belief are believed to be true; 
and further that these statements are made with the knowledge that willful false statements, and the 
like, so made are punishable by fine or imprisonment, or both, under Section 1001 or Title 16 of the 
United States Code and that such willful false statements may jeopardize the validity of the 
application or any patent issued thereon. 
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and valve, which is one piece, is sealed to the block with a viton o-ring and machine 

screws;" aiKi that on page 2, top pm^ 

valve, which provides good conductance for decabonme flow " 

6. THAT we ofler Exhibit 1 with this Declaration as evidence of the completion and 
possession of the integrated treatment system discbsed and claimed in the Application prior 
to the Efleciive Date <tf Man* 

As a below-named declarant, I hereby declare that all statements made herein of my own 
knowledge are true and that all statements made on information and belief are believed to be true; 
and further that these statements are made with the knowledge that willful folsc statements, and thJ 
like, so made are punishable by fine or imprisonment, or both, under Section 1 001 or Title 1 8 of the 
United States Code and that such willful false statements may jeopardize the validity of the 
application or any patent issued thereon. 



MATTHEW B. DONATOCCI 
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INVENTION DISCLOSURE 
ROI Number 

Short, Descriptive Title: Decaborane Delivery System 



(1) State the PROBLEM or DEFICIENCY which is overcome bv vour invention- 

Decaborane is a solid with a vapor pressure of -0.2 torr at room temperature. To 
increase the vapor pressure, heat must be supplied to its container. The 
evaporation rate of the decaborane in the vaporizer is significantly enhanced by its 
internal geometry. The internal reservoir is made up of many deep, cylindrical 
wells. The small cylindrical wells dramatically increase the surface area to contact 
the solid, therefore more decaborane is vaporized. 




(2) Describe cl early the INVENTION. RESULTS. ADVAN T AGES. (Ma ke DRAWTNf^ 
when possible and DESCRIBE FULLY the invention and its OPERATION using 
REFERENCE NUMERALS to indicate elements. 

A system was needed to provide a constant deliverable flowrate of decaborane to an 
ion source chamber. Decaborane is a white solid with a vapor pressure of -0.2 torr 
at 20°C. The system has to be heated in order to generate enough vapor to induce 
flow to the source chamber. The system also has to be heated evenly over its 
geometry in order to prevent decaborane from condensing in a "cold" spot. All lines 
leading from the delivery system to the ion source chamber must also be heat traced 
for the same reason. 



The system hardware is comprised of an aluminum block 2.5" W x 2.5" L x 5" H 
with a total internal volume of -160 ec. The solid holding wells consist of 3/16" ID 
holes bored into the block and their total volume is -60 cc. The remaining 100 cc is 
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bored but above the reservoirs and serves as a void space for the solid vapor to 
accumulate. Atop the aluminum block is a shut-off valve and block lid The 
stainless steel shut- off valve has a 7.6 mm orifice which provides good conductance 
for decaborane flow. The lid and valve, which is one piece, is sealed to the blocT 
with a viton o-ring and machine screws. A picture of the hardware is shown below 



Vaporizer block 



Shut-off valve 




The reservoir block and shut-off valve are heated by 10 watt resistors Four 

SSS^l^H Ttn? 6aCh VertiCal faCe ° f the block two are placed on the side 
of the valve block. When current is supplied to the resistors, they heat up and 
increase the temperature of the vaporizer and valve. The alu^uTvioSer 
provides excellent thermal conductivity and therefore a uniform temperate Lofll. 
throughout The temperature of the vaporizer can be controlled S££ 
controller, 50 watt power supply (2 amp max current) and a solid sS^ relay A 
wiring diagram is shown below: iay " A 
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120VAC. 



T emper ature Controller 

— L 

— N 



1 2 



9 
10 



24VDC 
50 watts 




thermocouple 
attached to 
container 




1 0 Watt resistors attached to container 

Depending on the desired temperature, the temperature controller sends a signal to 
the power supply, through the relay, to either provide more current to the resisted 
or to power down the resistors. A surface mount type K thermocouple is connected 

r*Z£ ^SS5tt? a rf *• tl0Ck - ^ r*""* eXtemal te -P-ature^f ^ 
resistors is ~i^u u with a 2 amp max current power supply. 

th^W^f? iS T portant to ^ntinue to supply power to the resistors on 

the shutoff valve and to cut power to the resistors on the vaporizer block This wul 
prevent ^e decaborane from condensing in and clogging the inlet to the shut-ofF 
valve. The decaborane vapor will instead re-condense in the cooler vaporizer block 
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Test data shows that sustainable flowrates of decaborane can be achieved with Hri, 
system Tests were conducted using various system temperatures and various 
onfice diameters. The maximum achievable flowrates are as follows (all 
temperatures reflect that of the vaporizer); 

Through V4"OD straight tubing: 
@42 C - 0.6 seem 
@52 C - 2.8 seem 
@66C- 5.1 seem 

Through 1/8" OD straight tubing 
@42 C - 0.1 seem 
@52 C - 0.8 seem 
@66 C - 3.6 seem 

Using a Needle valve 

<§>66 C - 0.35 seem (Cv s 0.004) 

@66 C - 4.0 seem (Cv = 0.055) 



(3) 



Was this invention first c/mreived or first actually^uced to practice 
No 
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Has there been, guy, pub licatio n . miblic. djsdogure, or off^r for gale or are any 
contemplated? Provid* rW^ls. esp^lly rl^T^ ^ are any 
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end of the month), A small presentation regarding this product is planned for next 
months ion implant users group meeting. A brochure to introduce this product is 
currently in the design stage. 



(5) Laborato ry Notebook or Runsheet Number cross reference, including date(s). 
Laboratory notebooi^j^ decaboraiie research starting o 
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bored out above the reservoirs and serves as a void space for the solid vapor to 
accumulate. Atop the aluminum block is a shut-off valve and block lid. The 
stainless steel shut-off valve has a 7.6 mm orifice which provides good conductance 
for decaborane flow. The lid and valve, which is one piece, is sealed to the block 
with a viton o-ring and machine screws. A picture of the hardware is shown below. 



Vaporizer block 



Shut-off valve 




The reservoir block and shut-off valve are heated by 10 watt resistors. Four 
resistors are placed an each vertical face of the block and two are placed on the side 
of the valve block. When current is supplied to the resistors, they heat up and 
increase the temperature of the vaporizer and valve. The aluminum vaporizer 
provides excellent thermal conductivity and therefore a uniform temperature profile 
throughout. The temperature of the vaporizer can be controlled with a temperature 
controller, 50 watt power supply (2 amp max current) and a solid state relay. A 
wiring diagram is shown below: 
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